Summary. A family is described in which benign Becker type X-linked muscular dystrophy and deutan colour blindness are segregating. The lod scores from this family have been added to those obtained in a family previously reported (Emery et. al, 1968 (Emery et. al, /1969 and give an estimate of 0-23 for the recombination fraction with 9500 confidence limits of 0-13 to 0 43. These results confirm the linkage relationships between deutan colour blindness and Becker muscular dystrophy but since the loci for Duchenne muscular dystrophy and colour blindness are not within measurable distance of each other these results indicate that the Becker and Duchenne types of X-linked muscular dystrophy are not allelic.
Besides the severe Duchenne type of muscular dystrophy, there is a more benign form of X-linked muscular dystrophy first described by Becker (Becker and Kiener, 1955; Becker, 1957 Becker, , 1962 . In this latter disorder proximal muscle wasting and weakness first becomes evident in late childhood, the teens or early adult life and affected individuals usually survive at least into middle age.
Previous studies have shown that the loci for Duchenne muscular dystrophy and the Xg blood groups (Clark et al, 1963; Blyth et al, 1965; Filippi and Macciotta, 1967) and colour blindness (Emery, 1966) are not within measurable distance of each other. Further, the loci for Becker muscular dystrophy and the Xg blood groups are not closely linked (Emery, Smith, and Sanger, 1968/1969) . However studies of one large family with this disorder in. which deutan colour blindness was segregating, showed that the maximum likelihood estimate of the recombination fraction for these two loci was 0-28 (Emery et al, 1968 (Emery et al, /1969 In a survey of patients with Becker muscular dystrophy another family in which deutan colour blindness was segregating has been discovered, and the original family has been extended. The results of linkage studies in these two families are reported in the present communication.
Subjects
Details of the first family in which deutan colour blindness was segregating have been reported previously (Emery et al, 1968 (Emery et al, /1969 . The diagnosis of muscular dystrophy in the second family was confirmed by a muscle biopsy on the proband, the histology of which was consistent with the diagnosis of muscular dystrophy.
Serum levels of creatine kinase were determined on all apparently unaffected males in this family since it is known that preclinical cases of Becker type muscular dystrophy can be detected in this way (Rotthauwe and Kowalewski, 1966; Emery, 1968) . In none of the families studied were early contractures a prominent feature of the disease unlike the family described by Thomas, Calne, and Elliott (1972) in which deutan colour blindness was also segregating.
Methods
Serum levels of creatine kinase were determined on fresh specimens of blood by the method described by Rosalki (1967) .
Colour vision was tested using the Ishihara plates and the AO-HRR (American Optical Hardy-Rand-Rittler) pseudoisochromatic plates. Linkage between the locifor benign (Becker-type) X-borne muscular dystrophy and deutan colour blindness 319
The families Family H.G. 588 (E). This family has been described in detail in a previous study (Emery et al, 1968 (Emery et al, / 1969 . The family has been restudied and extended. However no further cases (clinical or preclinical) have been identified and the pedigree information to date (Fig. 1) is essentially the same as previously described.
Family H.G. 153 (M). The pedigree of this family is shown in Fig. 2 (1) from II.3, (2) from II.4, (3) from III.12, and (4) mutation in III.11-were considered. It turned out that (1) was by far the most important in determining the lod scores which are given in Table  I . The combined results indicate that the maximum likelihood estimate of the recombination fraction is 0-23 ( Fig. 3) with 95% confidence limits of 0-13 to 0-43. The probability of the loci for Becker muscular dystrophy and deutan colour blindness being within measurable distance of each other is roughly 7: 1.
Discussion
The results of the present study confirm that the loci for Becker type muscular dystrophy and deutan colour blindness are within measurable distance of each other. Since this is not true for Duchenne muscular dystrophy and colour blindness it seems that Becker and Duchenne muscular dystrophy, though both X-linked are not allelic.
In the previous study of Becker muscular dystrophy and deutan colour blindness (Emery et al, 1968 (Emery et al, /1969 ) the estimate of the recombination fraction was 0-28 with 95% confidence limits of 0-15 to 0 50, and the odds on linkage was about 4: 1. With the additional material presented here, the estimate becomes rather lower (0-23) with narrower confidence limits (0-13 to 0 43 and the odds on linkage now slightly greater (7: 1).
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